Background: It is important to understand the complex inter-relationship between depression and physical illness in order to plan and provide quality health care services for older persons and reduce suffering and early mortality. This study assessed the awareness and knowledge of age-care staff of the link between physical morbidity and depression.
Background
The link between depression and physical illness has been well documented e.g. [1] . Older persons residing in aged care facilities are particularly likely to have high rates of physical illness and disability as well as high rates of depression. A recent Australian Bureau of Statistics report showed that of those older persons living in care facilities, 97% had some form of disability, and of these, 91% had a physical disability, 72% sensory or speech disabilities, 57% psychological disabilities and 31% had disabilities related to head injury, stroke or brain damage [2] . An Australian study found approximately half of high care residents and a third of low care residents were depressed [3] . This compares to rates of depression between 1 to 16% for older persons living in the community [4] [5] [6] [7] . The relationship between depression and physical morbidity is bidirectional and appears attributable to depressive disorders precipitating and prolonging physical morbidity and physical morbidity exacerbating and prolonging depression [1, 8] leading to a cycle of poor physical and mental health. It is important for age-care staff to understand the complex interrelationship between depression and physical illness so they can identify care recipients who may be at risk and provide appropriate evidence-based interventions in a timely manner to avoid unnecessary suffering.
A number of studies have demonstrated the association between depression and physical morbidity in general age groups. For example, one study [9] found that the likelihood of depression increased with the increasing number of physical health conditions. Other studies have shown that patients with depression are more likely to develop coronary artery disease [10] , to have a stroke [11] , or a heart attack [12] and the relationship between depression and pain has been documented, see [13] for a review. There is less research examining the link between depression and physical illness specifically in elderly populations but a relationship has been found between depression and cardiovascular and cerebrovascular disease [14] , osteoporosis and psychiatric illness [15, 16] , and depression and diabetes [17] . A cross sectional study [18] found that both physical comorbidities and functional limitations increased the likelihood of depressive illness in older persons and a meta-analysis found that chronic illness was a risk factor for depression in this age group [19] . The relationship between depression and functional impairment or mobility disability in elderly populations has also been established e.g. [20] [21] [22] .
Depression also adversely affects survival rates and outcomes for many of these disorders including cancer [23, 24] ; stroke [25] ; asthma [26] ; diabetes [27] and quadruples the risk of mortality in the months following a heart attack [28] .
There is evidence that treating the physical condition can improve depression and treating depression can improve physical morbidity. For example, studies have shown that antidepressant treatment of post-stroke depression decreases depression, helps recovery of cognitive function and increases survival rates [29, 30] ; cardiac rehabilitation has been shown to improve depressive symptoms [31] ; good management of arthritis can lead to reductions in fatigue, anxiety, pain and depression [32] ; and improved depression care in those with arthritis improves pain, functional status and quality of life [33] . A collaborative care treatment model improved both depression and functional status in older patients with diabetes [34] . It is therefore essential that all health conditions (physical and psychological) are appropriately treated to give the care recipient the best possible outcome.
While a number of studies have examined the knowledge of depression held by various health care professionals [35] [36] [37] [38] , and age-care staff [39] [40] [41] , none of these asked about the relationship between depression and physical health factors. To our knowledge, only one published study has explored awareness of the link between depression and physical health, which is the specific area of interest of the current study. Blumenfield et al. [42] examined the public's awareness of the link between depression and cardiac health in a sample of 559 US adults aged between 40 and 69 years. They found that 86% of respondents recognized that depression could affect physical health, 30% were aware that depression was a risk factor for cardiac disease and 32% were aware that depression increased the risk for having a second heart attack.
Given the link between depression and physical illness, it is important for age-care staff to recognize this relationship in order to facilitate treatment for both conditions and provide optimum care for care recipients to reduce mortality and morbidity. Thus the current study aims to assess the awareness and knowledge of agecare staff of the depression/physical illness link. There does not appear to be any previous published research that looks specifically at the awareness and knowledge of age-care staff regarding this association. It is hypothesized that professional staff (e.g. managers and nurses) will have greater awareness and knowledge of the link due to higher levels of training than non-professional staff (personal care workers), that those with a higher educational level will also have greater awareness and knowledge. It is also predicted that staff from high care facilities will have greater awareness and knowledge than those from low care and community care facilities because of their greater exposure to care recipients with multiple physical health issues. The current study also examines whether staff factors, specifically length of service, age, gender or training in mental health predict levels of awareness and knowledge.
Method

Sample
The sample consisted of 119 staff (including personal carers, nurses, managers and other professionals) from high and low care residential facilities, and from community care organisations. In Australia, care recipients are assigned to high or low care status in accordance with the Aged Care Funding Instrument (ACFI) guidelines based on the severity of scores on three domains: activities of daily living, behaviour, and complex health care (see:http://www.health.gov.au/internet/main/publishing.nsf/ Content/ageing-acfi-using-weightings.htm). Nursing home accommodation is provided for care recipients with high support needs and hostel accommodation for care recipients with low support needs who do not have complex ongoing care needs but require some assistance with the demands of daily living. In community care in Australia, visiting direct care workers provide needs-based care to older persons with both high and low support needs, in their own homes, including personal care, cleaning, shopping etc. and is similar to the care provided by personal care assistants in residential facilities. For this reason care staff from both residential care facilities and from community care organizations are considered 'personal carers' in the current study.
Measures
A survey was devised by the authors (published researchers in the field of older age and depression: including one psychiatrist, one psychologist and one neuropsychologist) to examine awareness and knowledge of the relationship between physical morbidity and depression and included:
Demographic factors
Age, gender, occupation, length of time employed in current position, length of time employed in the aged care sector, training in mental health and education status (no formal education; completed or partially completed primary school; completed or partially completed early high school; completed or partially completed senior high school; certificate or diploma; degree; postgraduate diploma, Masters or PhD).
Awareness questions
Twenty-three items assessed the awareness of staff of the link between physical health factors and symptoms of depression. All of these areas have been empirically shown to have bidirectional relationships with depression (see Background section of this report). Specifically, staff were asked to rate the degree to which they thought that the following broad groups of physical health factors: poorer physical health, increased pain, and decreased mobility led to the following five symptoms of depression: low mood or feeling depressed, low energy/fatigue, difficulty sleeping, feeling anxious/tense, poor memory/concentration. One additional symptom was added to the link with decreased mobility: increased pain. A fourth question examined awareness of the link in reverse and asked staff members to assess the extent to which they thought low mood or feeling depressed led to: low energy/fatigue, difficulty sleeping, feeling anxious/tense, poor memory/concentration, increased problems with physical health, decreased mobility and increased pain. Staff were asked to rate the extent that the one factor led to the other factors by placing a mark on a visual analog scale with three descriptive anchors such that a mark to the left indicated 'a little' , around the middle of the scale indicated 'a moderate amount' and towards the right indicated 'a great deal'. Responses were then given a score out of 10 depending on whereabouts on the line the respondent had placed their mark (i.e. distance from the left hand end of the line). These individual scores were totalled for all the questions giving a final score out of 230. Awareness of the relationship between depression and the other factors was operationalized as being indicated by scores on this scale, with a higher score indicative of greater awareness of the relationship.
Knowledge questions
Ten items assessed staff knowledge about the link between depression and specific physical disorders and disabilities. Staff were asked to indicate whether they believed a number of statements about the relationship between depression and particular physical health issues were true or false. The physical health issues included: functional impairment, asthma, stroke, arthritis, heart disease and diabetes and were all based on the findings of various studies of chronic disease and depression reviewed in [1] and agreed upon by consensus of the authors. Half of the ten statements were worded to be true and half false. For each correct response respondents were given a score of 1 which when totalled gave a final knowledge score out of 10.
Statistical analysis
Analyses were conducted using SPSS Version 17. Staff care role was recoded into the dichotomous variable: professional staff (consisting of nurses, managers and other professionals) and personal carers. Demographic differences between the two groups of staff were assessed using independent samples t tests for continuous variables and chi-square analyses for categorical variables. Awareness and knowledge scores were compared between professional staff and personal carers and where there were demographic differences they were accounted for by performing an analysis of covariance. Overall differences in awareness and knowledge scores between the three types of care (high, low, community) were assessed using analyses of variance with post hoc Bonferroni contrasts for pairwise comparisons. Relationships between continuous variables (e.g. level of knowledge and age) were assessed using Pearson's Correlation Coefficients. Univariate linear regression analyses were conducted with the outcome variables of level of awareness and level of knowledge and the predictor variables of age, gender, role, length of service in current position, length of service overall, training in mental health, educational status, and type of care. Education was recoded into the dichotomous categories: up to certificate or diploma versus tertiary education; and type of care was recoded into the dummy variables: high care versus all other care types, low care versus all other care types and community care versus all other care types. Where more than one predictor emerged as significant in the univariate regression, a multiple linear regression analysis was used to determine the relative contribution of the significant variables. This analysis used a multiple linear regression model with forced entry of age in block 1 (method = enter), followed by the significant predictor variables in block 2 (method = stepwise). Where relevant, analyses were two tailed and a significance level was set at 0.05 for all analyses.
Ethics approval
Ethics approval to conduct the study was given by the University of Sydney Human Research Ethics Committee. Participants' written informed consent was obtained.
Results
Demographics
As shown in Table 1 , the majority of staff were female (89.1%) with an average age of 47.6 years (range: 21 to 67 years) and had achieved an educational level of up to certificate/diploma level (80.3%). Staff had been in the current position for an average of 5.0 years, in the aged care sector for an average of 8.3 years and 78.8% reported having had training in mental health. The majority of staff surveyed were personal carers (73.1%), while the remainder were: managers (11.8%), nurses (8.4%), and other professionals (6.7%).
Awareness questions
Staff were most likely to recognize the relationship between increased pain and feeling sad, down or miserable (receiving an average rating of 7.7 out of 10, SD 2.2), increased pain and difficulty sleeping (7.7, SD 2.2), decreased mobility and feeling sad, down or miserable (7.6, SD 2.0), increased pain and decreased energy/fatigue (7.5, SD 2.0), poorer physical health and decreased energy/fatigue (7.4, SD 2.0) and low mood or feeling depressed and decreased energy/fatigue (7.4, SD 2.2; see Table 2 ). Lowest awareness occurred for the relationship between decreased mobility and poor memory/concentration (mean 6.2, SD 2.3), poorer physical health and poor memory/concentration (6.4, SD 2.4), decreased mobility and difficulty sleeping (6.5, SD 2.3) and low mood or feeling depressed and increased pain (6.6, SD 2.4).
Professional staff had a mean total awareness score of 170.2 (SD 54.0) out of a possible 230 and personal carers a mean score of 159.1 (SD 34.9), however this difference was not significant. There were no significant differences in awareness scores for type of care (high care: mean 185.0, SD 39.4; low care: 155.4, 42.5; community care: 160.2, 40.4), educational level (lower education: 160.9, 39.8; higher education 160.9, 42.9), training in mental health (no training: 146.4, 38.9; training: 164.7, 40.2), or gender (male: 157.0, 43.0; female: 162.4, 40.3). There were no significant correlations between awareness score and either age or length of service (either in current position or in the aged care sector).
Knowledge questions
Staff answered on average, six out of the ten knowledge questions correctly. As shown in Table 3 , the questions that staff were most likely to answer correctly were those relating to depression and arthritis (management of arthritis: 82.1%, exercise: 79.3%), antidepressants and stroke (71.4%) and functional impairment and depression (69.2%). Staff were least likely to correctly answer questions relating to depression and stroke (depression as a risk factor for stroke: 35.4%, increased morbidity: 40.5%) and depression and diabetes (44.3%).
Professional staff (mean 6.7, SD 1.5) answered more questions correctly than personal carers (5.9, 1.8; P = 0.017). However, after accounting for age and length of service, this difference was no longer significant. There was an overall significant difference in knowledge scores for the three types of care (F (2,107) = 505, P = 0.008) with post hoc Bonferroni contrasts revealing that the difference was between high care and community care NS, not significant (P = 0.007). Those with an educational status of degree and higher also answered more questions correctly (mean 7.1, SD 1.6) than those with an educational status up to certificate/diploma level (5.8, SD 1.6, P = 0.001). Age was significantly related to level of knowledge (r = 0.23, P = 0.018). Length of service (either in current position or in the aged care sector) was not related to level of knowledge. There were no other significant demographic differences.
Univariate and multivariate analysis
In order to determine the most pertinent predictors of the two outcome variables: level of awareness and level of knowledge of the depression/physical health link, univariate analyses were conducted. Table 5 , after forced entry of age, the other factors shown to have a significant univariate association were subjected to stepwise elimination. Age, educational status and high care versus other care types were significant predictors, uniquely accounting for 4.2%, 9.5% and 6.2% of the variance respectively. Overall these variables accounted for 22.1% of the variance in knowledge scores (F (df = 3, 99) = 9.4, P < 0.001). 
Discussion
Responses to the survey questions demonstrated gaps in knowledge about the relationship between depression and physical health, particularly in relationship to depression and stroke and depression and diabetes. The main predictors of knowledge of the mental/physical health link were higher age, higher educational status and working in a high care facility.
Only working in high care versus the other care types was predictive of level of awareness of the depression/ physical health link. However, in regards to level of knowledge, a number of factors were found to be significant. Professional staff did appear to have greater knowledge of the relationship between depression and physical illness as hypothesized but this difference disappears when age and experience are taken into consideration. Similarly, higher educational status and being exposed to those with higher care needs (working in a high care facility) were related to increased knowledge of the depression/physical health link as predicted. Length of service was not related to either increased awareness or increased knowledge suggesting that greater experience on its own is not sufficient to increase awareness or knowledge. These results highlight the importance of education and good quality training for those who work closely with older persons. It is especially important for personal carers to receive this training as they have the greatest amount of contact with care recipients and are well placed to notice changes in their physical and psychological functioning. While it is encouraging that those who work closely with those most in need (high care staff ) have better understanding of the depression/physical health link, it would also be useful for low care and community care staff to have improved awareness and knowledge as this may help to prevent care recipients progressing from low care to high care facilities or from the community into residential care.
It is important that cases of depression are identified and that there is optimal evidence-based treatment for both the mental and physical health needs of older persons in care environments. Treatment of physical health issues is essential in reducing the risk for future depression and reducing the risk for greater morbidity and mortality. The need for regular ongoing high quality training to improve knowledge and awareness of this relationship and identification of depression is indicated.
The research has some limitations including the use of non-standardised instruments to measure awareness and knowledge of the depression/physical health link. While it would have been preferable to use a validated instrument none could be found that met the requirements of the current study. The instrument has not been subjected to prior testing and it is therefore uncertain whether responses provide an accurate indication of the underlying construct, that is: awareness of the link between physical morbidity and symptoms of depression. In addition, all the awareness questions are unidirectional which could lead to response biases such as social response bias. The wording of the questions needs further consideration as the use of the words 'lead to' (e.g. "to what extent does poorer physical health lead to difficulty sleeping") may suggest that one causes the other rather than the two being merely associated with each other. Further analysis to establish the validity and reliability of the survey instrument is required. The use of true/false questions may be criticized as a respondent could guess the answers and still get 50% correct. While this is a much used format in surveys and easy for respondents to complete, future research should consider using a different format to measure knowledge. The use of visual analogue scales has been criticized for their highly subjective nature. However they are widely used in psychological research and allow for careful discrimination of values and are a rapid means of gathering ratings [43] . The proportion of professional staff to nonprofessional staff was very different in the current study with nearly three times as many non-professional staff in the sample. However this does reflect the proportion of these staff populations in the aged care sector. Future studies in this area may consider over-sampling professional staff to equalize the proportions.
In terms of future research, it would be interesting to investigate if there is a relationship between level of staff understanding of the depression/physical health link and actual help-giving behaviours of staff. It would also be useful to explore if depression recognition in care recipients is affected by comorbidity with physical illness and functional disability. Another valuable area of future research would be determining the most appropriate ways to train staff in awareness of the depression/physical health link as those who had had such training in the current study did not have improved understanding. 
